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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an information recording 
method and device which do not waste a recording area of a DVD-R 
and can also record data so that the data can accurately be 
reproduced at the time of reproduction even when underrun takes 
place in buffer memory. 

SOLUTION: When the occurrence of underrun is detected, recording is 
temporarily stopped at the end half part (point (B)) of a 2nd sink frame 
42 from the front of an ECC block 30, and data which ranges from the 
first half part (point (A)) of the 2nd frame 42 from the front of the block 
30 to the timing (point (O) where the underrun is detected is stored in 
buffer memory. When data is supplied and the underrun is canceled, the 
recording of information is resumed from the front of the 2nd frame 42 
from the front oLthe block 30. The continuity of data is maintained and 
also a recording area can efficiently be utilized. 
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I3giif ^As^sns^«)is^$ nfcBfii3i3St#<aT-$) s 

13^ tt^ H3Si#{art t *3 V ^■r Huf BiaSIB^tt^ffl a3®?: 
Bui38Sm2? nfcB31tSA5BUa3m^O|3ttSlil± htji-otc: 
# BugHSaSIBgStf « S tl S B5l333lit#tt A» Hfil3 

S: H ^ S ;i i: * h -r S «$Si3|g;& 
[Ii*a2] ii*JBl{383«ffltf?BI3IS:^?£T-fc-:3 

b5I3^±xS«. B(jS3tB}iifff3S*ffi4fa«t-Sl3i!lx 

BulBB3&S^xafc:*5V^T{i> HuH3l3<^bfcaBtii4't3gt 
HU tc IBS $ S ^ B« SBSaSIBfittf « ^ n S 
B5t3IBMii^{ii*^ f> IB Mi 4 Sia -r 5 C * 4$St i: -r S 
I3gl:^i£, 

[i»«JS 3 1 mmm 1 Xtt 2 t:|3«cDtS«Ba®:^&t3 

miigf^^xstcfcv^Ttts miB^orriE^iajc^ins 

3BSil3«0)gBSi«ff(±U> . 

mlBIBSUfflxgttJV^Ttt. ^KIBSt^jg5g^fit(D5t 
sS^b^ m§B$aSIB»4S«c:>ml3m«JB»«S<«^^(Oi3» ^ 

sra-r-sc; i:«:«ai:ra««83a/ji£. 

X '' izt ^vtWit t t-mmidu '.xi.. 
T . 

L 8513-' t -v 7 T ^SiC *5Mt S ml3JB»tff «<0l3ta 
a)!)»m33Sf^CDietiSifeS|cD**T-*ai:S. »j333> 
i - « H tc U T 7 - « ^ S iS fg -r -5 d i; * a 
i:t-4lg«IBS:^&. 



4-^fl«j {c>''? >y 7 r ^©{clBtt bool^a^^ffi UTm^® 
4^fiXb. aKiaai3Ji«$g^«$Ba3gi^#:tc|3®-r.5 

iJlB«^ffi^*vfe8B1iaA5i5»|5^^nfcm^©IB1t«* • 

BulB«WBfii«i*;(c|3Si*fflH!j|3j!a.S 
BBSittfflAs^* tl-5 ^ totS^ ^ tlfe HulBIBiiimii-r- S 
flBti B3S^#(iil^ iba A r HU SBSaSf 3SfSia©l3lal 4 ^ 

milB^tB ^ nfc B31t«*sgjje3f^® IBISSJili iiU-^ti 
h^. ^m?UWtB?If3s3Jii4'a3Jt#(5]ilBUlCi3Sfc^tV-S 
§ BijlBSaSI3®^^*s^S tv 5 illBiaS^ffi "5) buB3 
SaaiBtitf ^© HulBiilglBgi«£#:-N® IB® ^: SMt" 5 IB 

[iisRJg 7 ] 6 frfB«fflt»«f3SiSMT-fe 

fj|Bff±^©«is BulBIBIal(t3|afii#ffi*fa«t-S83fS^ 

mi jBlaSSM^e{i^ ButBIBtS bfclBgi*iaMl*{uJilHU 
ICIBSi^ # Hfj|B5!L3Sa3StS«!!)S^* tiS HUlBaBMi 
e. IBS * B M -5 c i: h -r S t»?Sf 3^^ 

So 

BulBff ih^ett> SfilB^ »)BTiE*(iitc^*n.& milB33fii 

*CiO^*>. aK^»)friE#<4ojfesi*»?)XsafflHa'iB 

l3S*<!i4 HuS3iag*iBfil#<!i i: bt Buiaffiai3«l«« 
CDl3S*f?Jhb» 

BfilBIBfiiflPB#e^±^ ^KIBS*IBSi#(iiO$tal*^?.Hij 

iBsaaiBSiisao mfat»«iBS«Ei*'N® IBS* upsr s 

T < S Z i: *1#«i:-rs««l3»«So 
[M^^IO] ^^^9icl3iK(Ol@^IB@^SX-^o 

T, 

»iidf?±f^««:, mlB«afliiaStt«®iaSS:(?±bt 
». »jid>'< 7 T^^SC*,'(tSmlBiasm«i«iatefi3!>5 
ffilBm^»iatia*jicD**r-fe2>i:^. mlB^vtra 
— J' « g C b T 7 -ffl ^ * f S CI i: 4 !|$es i: r 
'&W»IBSl^S. 

[0 0 0 1] 



-I 



nmW- 1 0-6 34 3 



/rfDVD-R (DVD-Recordable) ^CftS^ tlS iSSJS>t 
[0 0 0 2] 

mmmmmpmmy^ DVD-^R^hv^^o ) 

[0 0 0 3] ±l3teilliijSi:H3^iSSc[>jijSM 
4*aS;f -S^&hbT. ±l3ti^H3&^StC>'^^:/:7T^ 

^ &5 >' :7 T ^ ^ 'j ^ f Eft b . c n 4 i3g^iIS « 
/6 L Ac j^ffiT:^^ tti -r - ct 13 * ffllS ^ ;5 ^ 

[0 0 0^4] ±SH>'^^y v^T^^US:!®^^^ 

^H3ll^^g(^t5V^T(i. ±H3tei^MjKhi3S^iiJShCDig 

^ U F^C[)7^-^ coi3ttS)!?s31i^6^{CJiJjQ UT b S o 

3bs^i:f#-6o-CcoAc4i). tf«l3S^@*»J{8it--5>^D-fe 
> t: i - j^'fi -r S i: «tc D V D - R i¥-\coiaS^^ 

-So 

[0 0 0 5] tZ^X'. ±IS:^>^ h::J>tr:r-^JC(i, 

±i3tSffli3S^gtciUi^tc*. >'^-H7^-^ H5>r:/ 



[0 0 0 6] Z(Oh^. ^m^%MtL\Z^^^X\^. 

7^- ^ ii^* n V > K i;: Bt5> -r -5 c h *5T* g 

« 

-r5&t)T&^ v^to*0>5^ffil3®^gtci3it^r>y- 

[0 0 0 7] ;icDT>y— ^XDtft^A^^b^i:. v'N'^;/ 

t?»f;t:^7^-^^ *^KD VD - R^±(D»ffc>&l3S®« 
[0 0 0 8] 

[^W^s^Sibcta ^aa] bi)»b3^Aie, DVD 
-RI5*fflV^?t:tf^l^S«g^C^5l^T(i. -SI3Sb)^c 

^^v.fzii^^y''-^ m^n^tix\^tzD \ D - t 

^^D y D - R^*B^-r^)PSil(iSc^)?*U c? MS C i: 

f -S-ir^SCDfc-SD VD-R3ftI>50TU«tr ^" f flfi^T 
fc^). D VD-R1?col3a«^<:lf«)*^6^* ' ^ C« 

[0 0 0 9] Sfc, »fctt?i^^-:r-- - 
cOSiD VD-R1f±Cl?F/r-r^^ ^ 

(i. r>i^-^>As^bfcii^T^. Dvi R^co^d 

C i: § S J: o tCT^- ^5^ «:ffitt-r e» ^ i: pJ8l 
tt ffliaS :^ V« S S: ffi r 2» C i: n ^ ^ o 
[0 0 10] 
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T^StCH3ttLoo|i^tBUT^ >^-'J-:/. 8-1 

mtmmm^ d v d - Ri?©tf i8ia^js<*:icH3®-r s« 

^ ti -5 t mmmmtmmmt^^ mmin^{<Li^ 
[001 1 ] m^m 1 t^Haffio^^cDf^ffli- ctnt^^ «^ 

l3«M:f)S^^cD|B1tM*SSi:?5:ofeh#. "^isbm^^ix 
IBS * IBS t:: t5 1 ^ T i5LS IB^miB CD f B® * ± 

[0 0 12] ^cD^. iBs^siaxfi{3t5v^T. t^m^n 
rznmMi^m^(D$mmi\^j.±ttji':>t^t^. m^^m\>z 

$ n s iBS#ffi A> e> ^si3®«^cDi3ia* s o 

[0 0 13] <i:oT. >'^^;/:7r^mi^ciDiaSlf«cr)i3ft 
S*5m^colBt3iS*«Si:^-::>fch#. laS^'IBS^tif^ 

tci3v^Tl3S*-^fl5^3f?itL. ^mimmn^m^cDm' 

tiSi:i±tc[Him Ufc ^ S^IBS^^IBS^taWBOCO J3» 

*s*-rsB5(c. ^KaLSg3stf«©js«ffi*fie«rs 

[00 14] Sfc. i3lg4>iag^#GiWH5iclBSfe?n^,-^ 

-5 1 3 » « S: » It tc r ^ ^ i: 3!?* ^ I ^ o 
[0 0 1 5] iiacDSSS^rW^r-S^^cA^C. e^iB2L: 
tZm.(D%mt. ^*iHl(Cl3«<OtSSIdtt6:£rt^ - 

mil3f?±Xg(i. Bag3i3S^^i3S*<u«:^taT^4d 
SxeS^tfhftJC. B5i3i3SBraxfitC:f5UTU:, h?j 

I3i3ta b I3it ia»*{a w Hu g3& ^ n s § b5 id a 

lilBStf a ^ * *v -5 fj 33I3&*{4 e> IBS * ^ M r -5 
[0 0 16] ^3^JB2Jc33«©%Qgco{tffltc<iin«. S 



*JRl(c|BStD%^30{'^ffitcijnxT. f*±x*i(i. iBg^ 
4^f3^#{4*iBttt-'5iamx?i4^tpi:Jttc. IBItSig 
xgtctJOT(i. IBmbyciB^ft^lBg^#m:lfJ^HBg^^ 

H-rscDT-. tS^i3^jSf»^tc|3la^mcD5aSi3^t»«5:S 

^-rs^tc. ^te5aai3^tiffi(^iiSctt5:«t5i^«t^'r 
[0 0 17] iM(Dmm^m'^'t^fzm^^ Hf^Jia^ 

IB«^Z)%W(i^ li^a 1 2 CI3«cDtg^l3ig^?5?£^ 
*.^l>T. mJH3iJaSI3^^?B{±. ^46iS^^ixfc E C C :/ 

IB^±x^i^c^>l^T^i. mifB^*)fIIE#(4tc^iti^Hu 
HBI3g#{5c7)^t). ^K^?3fIiE#itiC0$fesi*^e>xi:g 
CD Hui3f3g^*{S*HijHBI3^*H3g*<uh bTmiSasailHB 
S^ti«®l3S^*f?±b. HulBIB^BIlXgKltJV^Tti. 

[00181 mim 3 tclBffio^B^cDf-^ffl^ctttf^. ii 

h3s^#{u^ \.x%Mtmmn.mm.^^^r^ ii^ttc. 

IBIa^SlgxgtctJVATfi:. ^^IB®4»iag^#(ti(D^gl)!)^ 
if) JILSHBIS^tf tSffiiBia^a^#-Ncr)HB^* Sia t- ^ o 
[0 0 191 .toT. iBII^4^IBg#(5^C:fcl%TiaS«:» 
±L. ^^H3S4^l3S^#{4®5tHi3!J^i^SQ*SI3&fS^(DH3 
S^Sgfl'T'SOT-. -cr)iaS^*(iiF^T*iB®**HiBT*tx 
tS«l3S«t»tc^5(t SIBSfil^E* cfc Wakl^ffll-^) C 

[0 0 2 01 t.fz. 5!lSi3&tfS/>^StaTl3S^ns® 
Sii)5J3Stfl3»*{»irt<3D^T-fc-5COT% ^Sffl^lBStg 

$:Wai-r'5fetoC. m*JS4tCl3«co^W(i. ^^R® 1 

*^ 3 <7) I ^ rn - I a « CD t& « IB S S l£ 13 *5 V > T . 

I 0 0 2 1 ] 4 CI3«<D^^^Of^ffltC J:n<i, 1^ 

' hmmmM^m<nzi>\i:3^'-^^WLt^h^n^txx 

:0 0 2 2 ] t:ld<naiJB$:^lfiftr^)rc*^C. tt^^SC 

T, 5j2d»itX«(z^uT. ffiJBfflSiBStSacDiBS* 
f»±Lfc». »JJdM^;'7T^St:fcltSBiil3g3SISffl(^) 
kitfifi<i^B023m;£CDiatia*«cOi*T-fc^i:^. h5IB 
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[0 0 2 3] m^m5{ztim<D^moi'^m^^tiit. m 

[0 0 2 4] ±l3fflp®*»^^■r■5*:«)^c^ ai*iS6{r 
o|S«^*'aibT-f ><5'-'J-y. 8 - 1 6 ^PI^CDm^CD 

Ts Btil3>'^>;/ 7T#|§!ci3JtSH!il3l3«t»^CD|31SM* 

ttfc Buf3i3fil*(iLT-* SI3St*l3&#(if*3 
K:*5 V-i-r Hya3Saaa3gt1t^cDi3j|iS:ff ih-r S -fer >y -f- 

^®f»±^ei:, Hui3*fetiJ^nfcl3ttgA5H?jf3^^®i3 
ttSW±i:«:-3fci:^. ^I^^JW{CH!lf3«3Ml*83Ml*{5 
JWBufc:H38i^n-S'^t mil3i!0.at3»«$8*s^ S b5I3 
i3Sg#(iL*> f. Bui3SaSI3Mitti}©fIi3tf ^IBtgSEft:'^© 
i3Sl*flW-rstf^'i'r>y ji>n— rn-fevi^- 

[0 0 2 5] ii*^6t:|3«©«W®{tffll^<tn«s «l 

m^siix >'<y7T^Ktc*jitsi3»isa©i3tifi*«^ 

©ie«g*8Si::^o*:i:^. i^»^^^tifcl3S(|'i3S 

*^irtt^5l^Tafli3^s««©3^s«:^?±f a. 
[0 0 2 6] ^©at. i3«Hra*ett, «^tB$nfci3ti 

IBS me lii m ir a ? n -5 # as lesft s*« ^ * n 5 

IBMl^tud" 6 ei^sdats»©iB»% f a . 

[0 0 2 7] J:tT. M y 7 t T-Kf*9©l3tiad*^^© 

»t-e*B^i;<»».' ■nojL'««*»'«'-«©3ett«ia±c 

i: '-if •S VS - - " ' • «««Nnj(Jtt«i*ft K 

en.: 'nam.k »«*^' t«fit 2>:: c 

[0 0 2 8] f k!tt^>l(!ti«<i!:-im(Zl3&dn'&^ 
$ W «i t n a IBM d> ^ fflSSBStS »© 

gB»«^gSt-a©-r. WffigBaa^ tT-U:fflS3BSlf»« 

a 33&«^ ^ ffift C f a C 2: ^ b > . 



[0 0 2 9] ±l3©^®S:»*-rafc»lC. Ifj^SJl 7 tC 
!3iE©«Wtt. Bt3RJM6ti|3«6©«$Bf3&^BT-*o 

T> mit3^?±¥is{i> m%mm^tmmiL^um.r i>y 

o^r<y■t^^©l3tt^^e*^^ri:ttt. SulBIB^BBI^ffi 
l± , iilBIBti U 33M^ * iB^*{ia BU 1 13^ ^ n -5 ^ 
HfII3Jfl.ai3St»« * n -5 mlf 383® *fu7!p e> I3S^4 W 

[0 0 3 0] m^mi \zmm<D%m<Dwm^ m 

*a6tcg3«©^W©#ffl{cjbnxT. f?±^lS{c*5{t-5 

l3ti^K{±. l3lt4"g3®#^u*fB1t-rs<. ^UTx IBSi 
HPi^Sli. f3*lUfci3Sft'i3®#{4J-:Amitf3Si$tL5 

# jaai 3iii«« *5 ^ * n a h3S# {u 13® 4 sii -r 

^ o 

[0 0 3 1] J;-3T. «aiiB®^i*;{c|3®^©j!aSI3® 

tts^&ii^-rs^t. ateia3ii3®«^©ai^tt<£ssgi 

©^H4^^-r5fe»tx ig«JB8{cg3«B©^Rgtt. m 
6 x{± 7 ti3«©t»«i3®«i:i3*3v^T. HuiBiaa 

l3^t)fnE#fi[(C#*n-5HulBH3jSi#{iL®^ 

>3 rriE#{!i©5fe^*^ -« a ©iil3S3®*{i4 HtiHBfB® 

4'iBS#tehUTmif3®SI3®««©83®*#±U. hu 

mmwm^^mt. sKi3®*tB®*{5©$fesiA> e. hJhb 

5aai3®tSffi©Bul3ffi^l3®iS5i*:'N©i3®*BI|-r a 
[0 0 3 2] »*JS8{cl3«®^Bg©#ffltCJ;n«> W 

3Kffl6X{±7{ci3«©^«?©f^fflt:j!ni^t:, jiaa83®4t 

tt^?3fTiE«<ij[{c^*nagBS*{5®-5*>. ^S[K?)fI 
iE#(it®5ta*» -S a ® 83® *(5*I3S*8B®*(4 i: 
bTS!ia33»««®8B®*f?±L. 8B®IIIS#IStt, S 
^IB®ct>8B®m(u®$tiiy)>e$aa83®tff«®8B®$S^ 

■ra. 

[0 0 3 3] <toT, IB®*IB®m<ii»ci3l>-r8B®*f? 
JtU, ^SE8B®*l3Sm<u®5t9fi*»c>«aa83®tS«©8B 
®«:f?rara©T-. -®IBS*{iif<9T-83®AS||iaT-#, 
««3BS<«(*C*ilta3B»afl««: J; ») ^fttCfiEffl-rac 

[0 0 3 4] ttz. «l4£ii«IIWd'«i3TJB»$lt-64S 

«cn<^T.«*i:» •• / i." < i • ^-6. fclB©Sffi 

€r<iri«;r i t sm: . H 9 i: t.'«r <»^u. 48*)H6 

Sj8Blda«««. .r.;^ ha > ta-i'55©^SP©3>l^ 

[0 0 3 51 l3«iS9tc8B«©«?g®f^ffltCJ;n«i, IS 

6 *> e> 8 ©l^rn*>-«t: 8B«®«wof^ffl tfin ;t 

<aoT% ^S[3>cj.-^'«st:*jita3EPStc;i!3g3 
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[0 0 3 6] ±ti<Dmm^m^-r^tztf>iz. li^iiio 
[0 0 3 7] m^mi oizmm(Dmm(Dimicxtii,t. 

[0 0 3 8] 

[0 0 3 9] *lli6cDJKSi®D VD-RtCi>Mt-5 

[0 0 4 0] -latC. DVD-RfrClBS^*X-5i2gtt« 
(i. 01 (a) tC^xfT^-^^-b^*^ 2 O^SScia^tf^ 

^^ZOtJ'tZJi. ^<D9cmiy^^s 2 OOPg 

$S(aSS:^x-riD««2 Ih. ^^IDfgffl2 ico^^ 
*ITiEt--5fc«>CD I Dtg«^^IIE3- K (I EC (ID 
Data Error correction Code ) ) 2 2 i: . Y'H^^—'^ 

- ^* ( E D C (Error D«tectio« Cxxi* ) ) 2 5 c * 

(0 0 4 1 ]Ai:, • <7)-r-5'-c ^ 5^ 2 0 «: T E C 

m^. 01 (b) *ffll^TS^w-r'&o 7^-^5'-t^^2 0 

*fflV^TECC:/D»y^*«j5£-r'5PS^C(i. 01 (b) 
tC^xf <toJC. 4S«)^. -CDT^-iJ^-t^^ 2 0*172 



(01 (b) o mm:hn\z\^l 2fT 

co7^-^:rD^>^3 3*5^^^::h^5^j:'So 
[0 0 4 2 ] ^LT. mil:^fp]^M-^?t5fe'<?cc>^-^^ >^ 

n^y^ 3 3tC?*LT 1 0>'W hcDE CCf^^J-^ (P I 
(Pality In ) '^^) 3 1 :/P ^ 3 3cD 

S^iCf^SnbT-<Z)iTiE>^D^y^3 4«:#|J5£-r-5 (0 1 
(b) -2#^) o CCDlSP§T*<i. ECCrt?g=-^3 1 Tb^M 

ijn^tlfcfJiET'D^y^ 3 4 5!)5Sil:^fp]tC 1 2fT^A.T-V> 

^ 2 O^Adlt^igfo CltliCct 1 9 2ffCDfIIE>^D 
^y ^ 3 4 Ast#e)tl6o 

[0 0 4 3 ] ±iaol 9 2fT®ITiE>^n^y^>3 4 

;!)^llil;?fR}^ilfe-<i5>n;ttt^T-. 4^Jg(i. a^l9 2ff 
0iTiE:/o ^y ^ 3 4 4 1 hStcg^UA^€)llil:^fqI{c 

(PO (Pality Out) I^F^) 3 2*{tiP^-5o 
^^E CCil.^^3 2ii. ±IBfIiE>^n^y^3 4CD 
at>. ECCF^^^3 l®g5^JCWUT*{^Sa^tt-5o 
[0 0 4 4 ] J.:JL±(DmSt::ct f?. 1 ecDT^-^-b^^ 2 
OS:^tf-0ECCrO'y^3 O;?>501 (b)-2t::^-r 
ctoJCjgjES^n^o CCOiig. — cDECC>^D^y^>3 0 

(172 + 10) >^Wbx (192 + 16) ^T= 378 
5 ev'W h 

T*fet)v ::cDp^. *[^cD5^-^ 2 4(i. 

2 0 4 8 / W h X 1 6 = 3 2 7 6 8 W b 

[0045] Sfc. 01 (b) -2tC^x-rECC>^P^y^ 

LTl^So TDl. Oj (iSlff^O^JtcBBg 

^tiTV^-S l>'N'>r hCDf^— ^S:^nUT*5^x ("d 1 9 
0. 1 7 Oj (i^ 1 9 Ofi^S 1 7 0^J^3ES^nTV^'5 

3 Ui^l 7 2^J72fS^1 8 15?yt:iBM^tl. ECCi^ 
?f^3 2(im 1 9 2?T7iMS2 0 7fTtCBBS^ns ^ i: 

[0 0 4 6] Mic. -©fTiE7^D>y^3 4JiDVD-R 
±tC{iii^LTia&^ixSo CCT% 01 (b) -2K:^x 
rJ:"?t:. ECC:roy^3 0*ECCrt^^3 1 hE 
CC^^f^3 2 0XSt;^*^tPci:a(C«J5£-r-5cDtt. 0 1 

(b) -2^c^5(t-57k¥:^lRl^^^^T•l^^>7=^-^a)lT^E^: 

ECCrt?5^3 IT-fflV 01 (b) -2iZ*5iteSfi:^ 
(^ll*A.T'Uif^-^(DfTiE=feE C C^i.^J^3 2T-fTO 
rztf>XP>h<. ttfitDt>. 01 (b) -ZT-^xf E C C 

^ 3 OrtlC^ilATJi. 7K¥:^[plhSil7^fpI®-fi(C^ 
0 fliEt-S d h AS RllE ^ ^» o 

[0 0 4 7] C<Z);i&^COV^T<^:D:^»W^C^i. fi?tjx(^. 
— coiriE:^o^y^3 4 (±iE©<toiC. -^T^C0ECC 
3 1 *^^T-tt 1 8 2 h (3D7^-^^ a 
J^LtD VD-R±tCg3S^^n-5o ) *s^TDVD-R 
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o T IEfil(cS^^ -5 C h ;(>ST- ? S CD T- ^ o 
[0 0 4 8] 01 (b) -2T^^'rECC7^D^y^ 

3 O^zm&^tltzT'-^'^^^ 2 OAS,' ^^^e^tcD VD 

^y'-^^it. mi (b) -2rt^CiBal^^^TV^S^T'-^^ 

^mmT^m(Dmm (^v^^-u-^^st/^s- 1 6^ 

[0 0 4 9] ECC7^n^;/^3 0*DVD-RtCiHia-r 

zr— 5^>r >^-fe^^ 4 Oii. 2 3 6 6>'W h (3 7 8 5 
6yw 1 6) cDM^*^tf^i:h:^j;t3. COD^'tc 
(i. T^-^'-fe^^^^ 2 0 CCF^^^3 IXfiE C 
^^^3 2/)5ii:SbTV^io fib. ^ 1/3-5^^ >^-tr ^ 
^ 4 OcDJtfiStcJi. 2 0{c*5(tS I DtifB 

2 1 (01 (a) #^) ijsggg^tl^o 
[0 0 5 0] ^bTx — CDl/:3— >y-b^^ 4 0 
(i. 9 bSc07^-^4 1 frC:$5^gll^flx *>^{C^^:/ 

■t?^<?^4 0^68- 1 ^^(D^- 
^ A imz-'<Di^y^yV'-UA2t^mWL^fl^<. CCD 
-cOx>^:7L/— A4 2«i:^^;/^^H' ii^^— ^4 

4 2f^CDtfffiS(i. 

9WWhx8x (16/8) =1456 >'Wh 

Ccos^>^7U-A4 2*sjl^b:tJBSlTDV 
D-R 1 tCtg«^S§jiSn^o CC0h&. -CDl/Zi- 
T^^f >y-t:^5^ 4 0(i. 2 6®v>^7l/-A4 2 

10 0 5 1 ] W±lftqBbfc«33l7i--v^> hS«JE£LT 

(^^^»■') / ^ ^icde c cro 3 o ^ffiicr-sc 
(II) kn^t?,u^m(nmmmii^.m 

El lS^/0 2*fflV^TiJ^WLfe^S:7;^--V^;/ h 
tS«*D VD-R 1 tCiHS-rSfc«)CD*:%WiC^^, 

l^TIttWr^o i:ATa)*fi6cojf^S§T-li. DVD- 



RKctJV^T. ^^D VD -R 1 ±CDT K l/J^tSSa^?: 

^ izm\z^mi^^nxi^K^ . %mmmLo:>mmmz 

■r^DVD-R l±©IHIS^^ug4t^aibT3Bli^-r'5t>cD 

[0 0 5 2] p^mz^ >^^m\z^.^mm'&mmu(Dm& 

tCOV^T. 0 3 $:fl^V^Tl^^W-rSo m3\Zm't^o\Z^ 

%mMm<Dmm'im.mu s (i. §3^sgi^f5 ^ lt© 

2 h> S*ti'tiS3i:. 7^3-y4i:. it^u 

* 

• IB*Si:UTCD>^D-hr-/it8 i:. IBS^S^^S^i bT© 
ai:/3->$/'9 i:. >^^'7-®JtaiIl]g&l 1 i:. U-ifSKKEl 
K12ii. >f 1 3 htCct *)«J5£^tvTV^ 

if^-^ 1 4:&^e>IB&^-^^l3^tf^SB:?>5^>^-:7 
oi — X 1 3 *:f^bTA:^^nTV^^o 

[0 0 5 3] ai>zi-y9(i. n:^yT^f^h\. 

[0 0 5 4] tr^y ^T^yr 2(i. 0^sb?feVM— 1f^^ 

DVD-R ICDtSSIBSHtCfiaWb. ^COSlt^ttcS-^ 
v^T±lBr U tr^y h*tfedibTlB^-r^&^M®3i>ii. 
-HM^SaEtBS-rSi:^*^^. KtclBS^nTV>-5tS« 

±IB^t^"-ABcOSt^)ticS-:5v^T^ 

^gt t:: IBS ^ tvT V ^ -5 1§ « * «^ ffl -r 5 o 

[0 0 5 5] ^bT. S*ii'SS3(i. b:u/^7T-yr2 
[0 0 5 6] ^OD^. 7^rj-^4(i. if!lgm^S,C« 

bT8- 1 6aiS5tr7^-f >^-';-r^ife-r::i:t^ J: 

- Jt^aiaM^ s t« >j r i o 

[0 0 5 7] — r';tr-yhm*^^::-*sa. r-; 

fSh^ttl. DVD-R 1 tfi.t: r coxev K 

[0 0 5 8] cniP>i:ifefTbT. rD-e-ytr8(i. »fi 
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^Sc i:ihti{.rmmco:^^mizm^tmm<'^^^^L 

[0 0 5 9] >^-y 1 3li. y'a^y 

[0 0 6 0] ^LT. y9(i. 0^b^V>EC 

> 

>'^•^V>^rp<^U 1.0*^^. IBigtffBSR IC^UTE C 
CF^^^3 ISIFE CC51^^-t3 2 *f^j(jp UT E C C 

ay ^3 o^m^T^t^iz^ mmEccru^^ 3 0 

egtctHitb. D VD-R 1 tc^r-St^^y ^T^y r 2 J: 
S :^ " F M ^ S keCD IBS j^jg ^/iB b ;t 1^ ^ m b 3$ 

[0 0 6 1] ^bT. ^^u-'mm\B\mi i\t. :^>Z2- 

[0 0 6 2] ^(D^. V— tfl^lftlHieS 1 2 ii. ^i&M^ 
So ^cS-:5l^T^ SlPg^ ±13 l^—tf^J^-f K 5:1^1!; b 
T * t:- A B * mit ^ Hi- -5 4i>c?) 1/ -if ffii&M^ S DL* 

[0 0 6 3] ±ia(DtSffll3S^SiS(i. DVD- 

*/hb-ril*e^SoT*^i1.gBJ^tti:'7^nschi:?5:$o . 

(Ill ) mmtPMm^ 

IBStiScOlBSaftS^xf 7D-^V- hT-fe*). £h 
bT>^o-fe ^>'if 8 ic*5V^T*^T$tl^^^a^^&^^-r^:7 

^-\'"hT-S>'5o Sfe. g|5 (a) it. 04C^.ndt< 
I6f^**fT"r-5B5(^)>'^^y :7T^^ U 1 Ort<^IBttW«S 
I C07^-^5^§«:^vf 05 (b) U, 4 

^^riBSftfttc^^fc-r^T^-^c^sft^rT^t ^ . 

[0 0 6 4] 04^c^^TJ:o^c. ^^m^z»i^^u^^ 

>^i— X 1 3 ^:^^bTJ^>^ hz^vtr^-^^ i 4 

U 1 OtcSflS^fLS C^t^^v^SK B5 
(a) (r) g6#ffi) o ^bT. .'^/y 7r >^ 'J 1 
Oifimtz^n^t. 7^;^ h3>t:i — ^ 1 4(C^bT± 



7T^^U 1 OtCH3tt^tlTV>^l3Stt^Sa tcS-:5i^ 
T:n>rJ-Kfi-tSRE<fc^££b. ^^V-ftijmUHlSS 1 K 
U-ifSKibUlBS 1 2St>'tf^y^r^y>^2l?tcJ:!9SM3i 
>:3-Kfi^SBE®l3S^)5ggjfg-^tl (;;^7^^yrS2) . 

J^yyT>^'E'J10i^T>^—'5ry^miZti:^tci 

m»:m'p\.xn<:z^hit^^ (a) i-c) ee 
[0 0 6 5] mz. mmmms^ omtiiy^mm^ti^M 

mx^^^yry^^^J 1 0\^<D^'-^Mi^yx2'^y'^slz 

>; 1 0>{)5r>y— ^>tt^T-fe^Ch*^bTV^ 
-So ) ^ y^^WT^^U 1 0rtcD5^— 

{>^\-^yyT^^u 1 omm.mns^xmtc^nx\^ 

-So ) T-^V^;?»^S;{P^:rD-br^y1t8k:J: ?)^i9j^^n-5o 

[0 0 6 6 ] y.y^'-jys i\zi^\.^x\t. m^\±. ur:? 

r 1 J r-(i:^d;v^(Z)T- (X^^yiTS 5 ; NO) . 

1 4^i?*bT±l3cD7^-<5^tej@IS^bv> K Sg ^ 
^ti't^^^^^^^titi^^'^yT^=^^) 1 OCO^— 
MT-fe-5L/^;i'A (05 (a) ct 

l/^;UAJUTT-fe-5J^^tC(i (;^7^\y:/S6 ;NO. 0 
5 (a) (»>) :/n-fe^y if 8*^67^-^ 

^m^^^^yYS^^it^T. h::3>tf^-^ 1 4 tzjaSM 

f-s (;^7^u/rs7) o cin^ctt). >^;<Mj>bri — 
^ 1 43!j^e»l3StS«SE*steiai^fu-5h. n^y^A^ 

»; 1 Ort<D7^-^S{ia»:iilinbTv^< (05 (a) 

[0 0 6 7] CODSF&Tn h3>fcr^-i5' 1 4**<?> 

\tm.'Pr^Zii^tfi^ (05 (a) {^) gB# 
m) • r^i:. «l{zn>^jyT A"^^} 1 Os^cOt'— ^S]&s 

4*K'^ ''ii^ne. x-r'y:rs ^(nn'^izti^^ 
f)*iiw^nr, y 7 T > ^ »; 1 0 0)^— ^ a35)ii/^;L 

BiU KT*e>«f^t3ii (Xt^ vrs 8 ; NO) , /\yy 
r/<^ 1 0<>sr >^^-^>ttS§Tfc5i:bT (0 5 
(b) #B) , aril, v^r yr2<»53SffiD vd-r 
1 ±C7^-^^23SbTl^5l30iffiH*^D VD-R 1± 
©ifcD(aST-fe-5A*4ffiS-rS (;^7^\yrS9) o ^b 
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10) o :^mmmmr^its 'r>^-^>(Dm^i:itm^ 

^ 3 0(D9cmt^^ 2Sga)S>>^7b — A4 2 ©^^g? 

1 0 ; YES) . ECCyu^y^ 3 OCD^cmt"^ 

2m^(Di^>C^y U^A 4 2 C0^4^aJt$>T*fiaia$:-^ft' 
»f-r'5hJttc^^2SScDi/>^ >^ b — A4 2 S^-T'n 
'^VK' ^T^D-fe^yt^SF^gcoa^Nb^V^RAM (Random 
Access Memory) tClBtSUx ^n-fe 8 F^CDEI^ 

-6 (y^T^^yrS 1 1 ) o 

[0 0 6 8] dCTN >;5^^3/rS 1 lcDm:®<&*fTf -5 
i: t(D>'N*^y ^'T';^^ U 1 O^^ov^■r. 05 (b) *^V^ 
THttB^f-Si:. 115 (b) ±t-^ 2mS\Zi5^^X. 

(c) ST->^^^;^:7 7'X^u 1 ojcfas^ti^Sg *5fegL^ 

05 (b) ±t-^2mSlz}^{-f^)^ (B) (ECCyn 
^;/^7 3 0CD$tSS;()^'?) 2#acDi>>^:7l/ — A4 2 CD^^ 

l&f^*-^Wt^ft^Bf*r^ (y^T^^^rs 1 1) o cicoi: 

DVD-R l±^Z*5l^T^i. 05 (b) gTStZ^N 

-rjioic. ^ (B) tcm-rsisg^TiBSAstTi^nT 

V^SChh:^So Sfc. /^^:/:7t;^:^'J 1 OJCii. EC 
C>^D^V^^3 0cr)5feil55He) 2»acDS^>i7:7L/ — A4 2 
cD954^c7)<iiB 05 (b) ±i?iD2$St^\ztyif 

(A) ) ^605 (b) ±*»6 2KgtCi3lt-5^ 

(c) iT•cffis-r-5l^sm«SR^>s|H^t^nTv^-5o 

[0 0 6 9] -fLT. ISS^s-^^Bf^n-Si: 
:/S 1 1 ) , ^XC. Xt' ^/ZTS 1 IT-;^^— h L'rv^S 
^J^-f V/>^;f X h 3>ea-i$^ 1 4 3!>5/N>^r 'VTrttSi 

(;^;^ h::> tr a-^ 1 4 f^^cn C P Ulf c7)$Ric J; 0 . 

^ / '/ 5 ^ • • ' :r , tr a — <^ 1 4 i)* CO 

Jcttt*^ > . % t» r oJi^ftO** e> i: LT X 

;^7^yrS5u rYESj h^cScOT. Xt^^v rS 1 2 

tc»tTLTWt/^^>r vcDtfi*»ar*o -ebx. ^^^^ 



2 ; YE S) . 4^;^ h=/>t:j.-^^ 1 4)5)S>^\>^7'^>r 
LTV^'5Rltgi^;?)5i^V^hUT. h > tT:!--^ 1 4 

( c ^ b T ^ r r (D pj H g V > h * ^^ T ^ - 

«^Se ^tH^bb (;<7^'y rs 13). 5aSS:$^7-r 

^ o 

[0 0 7 0] -JS^^^y :7T^^'j 1 (^t^T^^¥— 

tr^-^ 1 4^^(DHBS^tSlgSa<^>Sjai;^)5Hig^tb. n 
^y:7T^^ U 1 0;^)5?iSfc^n;tJ©^(c:(i (05 (a) m 
^ {ti) ei5#^) . X7^^y:rs 5(D^J^^c:*5V^T(i 
Oj i::fe^a)T% WiZy'r^^^yz^Xz.i^x^xn^vy'r^ 

U 1 OF^cDt^— ^M:^)^U^;i/Act t)^V^;^^g:;^>^A5^pJ^ 

^iXs ]K:ffiT*(i>''?^y 7T/^U 1 0(iig?t^nTV^SCD 

T- (:;^v"^y:7'S 6 ; YE S) . y^v^^ 1 4 

^5l^TUR7 5'^:^)5 rij x%^i:i^'^i:s^t^Vi'^'^f\.. >'^• 

^y^'T^^U 1 0>()5-je7^>^-^>t*^h?5:ofc^^ 
7^-^M;^s[p]^L,;th^^{iUR>^^y(i r 1 J 

TV^>5CDT• (;^7"\y 1 4 ; YE S) . UR y'^^* 

W^fbb (y^7^^y:rs 17). HH®*SI|-rstc 

^fcoT. ±HB>^P-fe*y1f 8F*g(D0^b*V^RAM^CHH 
ft^tlTV^Siaig^ft'Sf bfei/>^>' P-A4 2 (EC 
C:/n^y^ 3 0(D$6sS?!)^6 2#acDi^>'^ 7 l/ — A 4 
2) ©-^^y^H' *^^mt-^ttc. HaSi^*4'Sfb;t^Sg 
(05 (b) (B) ) ^c^/SLT. ^^^^Kfb^tiuS 
^^tfRAM:f)^e)ig^tl:ib;ti/>^:7l/ — A4 2<D5fefi!M 
*^6IBS^*H^r-^<^ ±i£li©tr^y^T^yr2cD|3®{i 
S^J^E C C:^D ^ 3 0©$tIIA^?) 2^S(Di^>^y\y 
-A4 2CD5feI@{4ST-fe-5g^^{4Strfe-5*^g:^y^^^J^ 

(;^7=^^yrs 1 8) . mmiiiLm\z$)^m^iz{t (y 

"rjyS 1 8 ; YE S) ^CDS $iag>&|||| b 
><S2 0) . IBS{^®^g^^itg*sp:^J:oTl^'2)J®^k: 
\X (Ts'TjrS 1 8 ; NO) . IT ^y ^y ^ 2 ®(ug* 
^^S^>^>'U-A4 2c7)^5i{iS (Sl^{4®) *T-^ 
fftbT C^T^^yy^S 1 9) . IBS^BM-rS (>^5r-;r 
S2 0. 05 (a) (^) ge#B3) ) „ 
[0 0 7 1 ] C©i:#. X^^yrs 2 0 tCibMtSIBIa^OD 
lira(c^;to-C(i. IBS^^iKf^tCM^y 1 0 

^ISoTl^i^a««S, (05 (b) ^.is^hl^^Xz 
^\^^^ (A) (C) Cffl^r-SIBStS^Sa *5 

aata^txTi^e), ) c^tbr, hzi>b:a— i 4 

9ciAt^h 2 »E}cr;> > v y ^ 4 2 cn^taS/H^HSiB 
a^n^) (05 (b) .1:^^) 3fSa#fi^) o C©^:^. 
D VD- R 1 ±(r^5l^T(i. 05 (b) gyKJCS^N-Tct 
^tC. E C C:/D *y ^ 3 0cO5tffl|A^i^ 2Sa(Di/>^^ 
U-A4 2cD5tsB)5^'^^ (B) tcm-rS{aB$T-«. 
^>3- Kfi^S8E55)satiS§^n-5Cli:h:fe 0. CCD 
gB» (05 (b) gTetC*5(t^7^-^»J®®«D) T- 
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[0 0 7 2] T.y'^yySZ Oic*5V>T. f3^*ssia^n 

::^y'yy'S 6 cr)«^^Ct>V^T>'^*^;/ >j 1 OcO'r — 
^Mt^\y^)VAi:iTX*$)'oX% (X7^^y>^S 6 ; NO) 

(>^7^^3/:rs8 ; YES) . nmm^mnT-<< >^ 

[0 0 7 3] MiC. ;^5^yrS 1 0^:fc(t-5|»J^tC*5VA 

2c[)^^gp^) ■r*:fei^h§(;:(i (y^^^;/rS l O ; N 

o.) . uu^wt^^mm^(D^m:}itii^^xmm^w^ 

[0 0 7 4] X7^^;/y^S 1 4 ^nST* 

X (T.r-yyS 1 4 ; NO) . ^(Dm^lZitBm^ jl> 

::i-\'m^Sw(Dim^mmL iy.y^^^/ys i 5) . 

tc. hr3>l^:r-^ 1 4*^e)a)|H^W^SHC7)JlT 

SA^A^^^^n (XT^^yrS 16). «^7bTV>-5ii^ 
(XT^^y >^S 16 ; YES) ia^S!Hi**lTU. 13 
S^tfflSa©ei^^*lTLTV^35:l^®^(C(i {y.y'yy 
S 1 6 ; NO) . «IJ^LTI3Si&ft*ff o tf^iz/^^y 
T^^^) 1 Op*g(3DT^-t$^S*fi£aLTT>^-^>{CtS 

xS-^< rs 4 icMSo 
[0 0 7 5] 04 ic^x-r^ n-^-\*- h 

SI. S2, S3. S4. S5. S6 (XliSS). S 
1 4. S 1 5&t5S 1 6cD«Vii<)iilii?n'£C i: i:>i: 

[0 0 7 6] W hfi»!L^z-t ^ ^: - •*:i^*;»r;ic^ttitf^ 

i: J: nu. M y 7 T > v 1 0 :sr' <^ ■ t^-^'^tr 

B i: ^ , E C C '/ - - 3 0 r: 9tifl^^ 

-^;UA) W±tC[§]a[Lfci:§^S[ECCyD y ^3 OCD 
JtffliiP^ 2Sacr)v>^7 U-A4 2(D5til;CpeiB»* 

1 OrtOT^— ^SA^fiTLT*. DVD- 
R l(Ci3S^cDcc>rj-KM^SaE*fl4t--5B5tC. 3 



[0 0 7 7] ECC>^n^y^3 Ocojtsi*^^ 2» 

gcr)v>^:7l/-A 4 2©$t9|;5)^e>H3^*S^-r'5CD 
T-. DVD-R 1±T-I±I3I§^^$BSh (o^ >zi- h'fi-^ 
Sbe) :?)^jS^UTi3S^-e#'5C^^:^ DVD-R 1 
frc *5 { t s 13 Jl^ ^ « =fe M a r -5 C h 55; V ^ o 

[0 0 7 8] Ji>=J-F«^SRE^«fciTl3ig^ 
tlS^H/)^— CDS^y^yix — A4 2 p*gcOtf^T'^-5C0T% 

Sa h=/>t:^-^ 1 4 ?>Ui;b^nT < ^cd 

3^5^;^ h:3>t:^-^ 1 4ici3{t'5^f^t3.i:t3i3 

iSfS^Stt^^^^ti. cntci; H^-^SfiE© 
^^:i?)S*Sf LTt). DVD-R l±T-«iJi>Z3—Kfi-^ 
S HE * jl ^ 65 ^ 13 ^ ^ 5 C i: *s ^ S o 
[0 0 7 9] M^cSfc. y^D-fe^ylf ai>zr-h-M 
^SRE0g3ll^*ff±Ufe^. >^N'^y 1 OlCtJtt 

S h ^ ^ IS ^ 4^- ^ d h T- ^ -5 o 
[0 0 8 0] ±i3^D^^fSffJSI^3^3V^T(i:. ECC 

yn^y ^ 3 OCD^fiS;^)^^) 2SacD 7 1/ — A4 2 p*g 

T-I3g^>g:fpl5fb, ^Mi>><>:7l/-A4 2c?)5tgi:(>^6i3 
mL^^^X^fctK Z.iMZM^^. ECCyoiy^3 06D 

b;tv>^>'lx— A4 2ct (3^l&S/>^:7 I/— A^mJcD 
i^>^7l/-AA^^>«ta«§ LTl3ll^*Bg§1--5J;'5^ 
LT^J;v>o z.(D^^\z^ l3®4^»fb;ti:#t3i3S4' 

T-feofci^>^:7 P — A4 2 Srrn-fe^yif 8 tZiBtiLT 

l3llc^)Bli^^c^^l31SLr^^v^fc^>^7l/- 

A4 2 4Si^tClg»i^>^>^l/-A^mi®v>i^7 1x- 
A4 2X(±^^|3tibTt5V^fci^>^>'l^-A4 2 
A^^fiiaS^bTlB^iSgll-Sctd^-rtili. ECC 
:/D ^y ^ 3 OcDSi^cDJi^— fIIEtfe;^®®iHF*9C0ff ji 
®i^>^7lx-A4 2tCi3V^TI3g^**Br-rsci:*^T* 

[0 0 8 1] Mtc. ±i3©llifi(DffJSgJc45VAT(i. IBiS^ 
t^SSa ^:-^ag^3y^•^y U 1 OlClBHUfc^tc 

ScJ^aibTs ECC>^D^y^3 0<Z)^fiSStif^>^— »J 

^a[fflb}t*i^iroi>Titt^bfc5!)5. znt^pser. ffi 

atS«Sa (C^bTECC^D^y ^3 ^(D'^^^U^ > 
^-';-:r^S:8Eb;t*(c/^'y :7T^^ U 1 Otl-Kd^ 
Cl3ttb;t»DVD-R 1 tcl3g^-r'5«fi£*(«;tetS« 
I3S« B C « b T * JSffl r -5 C i: t) nJtET- -5 o 

S BEA?l3ti^ C h i: ?5: 
[0 0 8 2] Sfc. ±la6^)SlfifiJ&S§^Ci3V^T(ix dvd 
-R lfc:fS^4l3»-r^>:©^^CO^.^Tlf^WbA^55)i. C*L 
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